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Physical Simulation of Hydraulic Fracturing of Shale Gas Reservoir

Zhang Xu, Jiang Tingxue, Jia Changgui, Zhang Baoping, Zhou Jian
(Sinopec Research Institute of Petrolewm Engineering, Beijing,100101, China)

Abstract: In order to provide technical support to shale gas development in Pengshui Area, physical
simulation of hydraulic fracturing of the shale reservoir was carried out and a set of experimental methods
was established. The initiation and growth of fractures in shale was monitored on real-time,and the fracture
morphology observed by acoustic emission system. In addition, this paper discussed the effect of fluid vis-
cosity,in-situ stress difference and pumping rate of fracturing fluid on the geometrical shape and growth of
hydraulic fractures. Experimental results showed that hydraulic fractures might extend along natural frac-
tures and natural fracture might be communicated to form fracture network as the viscosity of fracturing
fluid and in-situ stress difference drops. According to the pump pressure curve, this paper put forward a
variable pumping rate method to improve simulated reservoir volume(SRV) , which provides technical basis
for fracturing optimization of shale gas.
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Fig. 1 Structure of the triaxial testing equipment
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Fig. 2 Position of acoustic emission sensors
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Table 1 Test result of shale fracture simulation
HL M A=/ AW, EeEE/
5 ERFH (mLes D (mPa + s) MPa
1 0. 05 0.5 2 19.12
2 0. 05 1.0 2 18. 32
3 0. 05 0.5 10 21.02
4 0. 10 0.5 2 29.41
5 0. 10 1.0 10 37.71
6 0. 10 0.5 2 18. 47 (a) BB A
7 0.10 L5 10 33. 40 ’ YT S 5 5
8 0.25 0.5 2 22. 40 : T n \
9 0. 25 0.5 2 25. 60 ;
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Fig.3  Result of fracturing test under in-situ

stress difference coefficient 0. 05
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Result of fracturing test under in-situ

stress difference coefficient 0. 25
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Fig. 5 Result of fracturing test and pump pressure curve 7 RHESHAF0.5F 1.5 mL/s RWERGRE
under fracturing fluid viscosity 2 mPa * s Fig. 7 Result of fracturing test under pumping rate
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